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GPS Interface Board (GIB) receives
a high-quality 10MHz clock, and a
serial Inter-Range Instrumentation
Group (IRIG) signal (UTC encoded
within it)

The GIB generates the timestamp
and encodes it into periodic
synchronisation messages. These
messages are transmitted to each
sub detector over a single mode
optical fibre, using the DTS-SP
protocol.

The 62.5MHz clock iIs embedded
within the data stream.
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* The data stream at each SP
module iIs received, and decoded
into separate clock and data

signals by a uTCA Interface Board
(MIB).

e The MIB also receives external
signals from the calibration

system, and beam spilll
information.

 The MIB multiplexes
synchronization and other timing
messages, along with user-defined

message sequences generated by
software, into a single data stream.
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MIB distributes recovered clock
and data stream to the Advanced
Mezzanine Cards (AMCs)

The clock and timing data are
fanned out to the AMCs over the
uTCA backplane.

The AMCs are the carriers of the
Fibre Interface Boards (FIBs),
which are FPGA Mezzanine Cards
(FMCs).

The FIBs are used to broadcast the
timing data stream to each timing
endpoint, using single mode
optical fibres.
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 Each FIB has eight Small Form-
Factor Pluggable (SFP) transceiver
modules. A uTCA crate can host
up to 12 AMCs for a total of 96
SFP interfaces.

 These Hardware Signal Interface
(HSI) units contain a timing
endpoint, which receives clock and
synchronization signals from the
timing system and acts as a source
of DTS-SP messages.

 These messages are received by
the FIB, transmitted to the MIB and
then can be broadcast to the entire
detector module.
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The serial timing data stream is
decoded at each endpoint into
separate clock and data signals.

A uniform phase-aligned cycle
counter, updating at the DTS-SP
frequency of 62.5MHz, is
maintained at all endpoints,
allowing commands to take effect
simultaneously at all endpoints
regardless of cable lengths or
other phase delays.
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Redundancy

Two independent GPS
systems (from 2
shafts)

Both feed 2
independent uTCA
crates

One unit can be left as
hot spare for testing
new firmware/software

Coming from uptime
requirement



How much space do we need?

« 1 ulTCA -> up to 12 Advanced Mezzanine Cards (AMCs)

« 1 AMC -> 1 Fibre Interface Board (FIB) -> 8 Small Form-Factor Pluggable
(SFPs) transceiver modules

1 SFP can serve 1 fibre coming from hardware trigger, or 4 fibres coming from
detectors (using 1:4 optical splitter/combiner)

e 1 UTCA -> 96-384 fibres (more than enough !)

* |f we want redundancy though we will need 2
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Connections between MIB and AMC in uTCA crate
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e T | srrcacE O
FFD
(1) indicates two pins assigned on the FMC ) ) o]
<1>is the index of a bus <70
| £ 0-BUF> SFP_MODULE<0>
RD_FPGA_> L )
| ) I | | sFP_TD—>
ey t ‘ —_— 12 | Ro_Bur<ts R FFD SFP CAGE 0
(8 o RD_MUX_<t> BUFFER |« I o
— SFP_MODULE<1>
< (1) COR_D - N CDR RO, I MUX W
H€ L 1= K EPas 12 ‘m—a‘K - 8:1 |f R PO S —— - PR
BUFFER A _l 12 |fom
| . BUFFER | I L__ooga
A FFD SFP CAGE 0
P cux
g 5 CLK_INTR_B ] 31 TRANSL - ‘=
«———05—CLK_LOL_B———{ LVL TRANSL ( - L bep 126~ SFP_MOO
~MUX_SEL_CVCC0. 2> MUX_SEL<0. 2> RUFFER :om cereeneened]
——_ SFP_FAULT<0.7> | s P_TD—»
< FFD P
S (1) oTCAOSS9| ol SFP CAGE 0
ICONNECTOR P T DR
— SFP_MODULE<3>
» TCAS539 & s5p 108~ sw_nc_a:
| S—
18)-- SFP_I2C_CVCC "> - mt et SRl SFP_I2C_ "> v v e e > | = SFP_TD——»
FFD SFP CAGE 1
o]
B o
(1) rc_cvee. LVL TRANSL ec” eeeme S SFP MODULE<4>
% BFP_12C_
P S —— ’
— LK N | CLK_MAND. B> BN | SeP_ TD—»
| e o FFD SFP CAGE 1
< 1 REC_CLK_CHIP >
_ B= ¢
@ BAK > SFP_MODULE<S>
B > SFP_I2C_"<Bis
----------- >
e LN e
BN - s _TD—>
FFD SFP CAGE 1
P ok
- o
SFP_MODULE<f>
ISFP_2C_"<7>
----------- -
L | SFP_TD—>
FFD SFP CAGE 1
o
- o
SFP_MODULE<7>




